
GEOCHEMISTRY, PETROLOGY AND MINERALISATION AT 

RIRIWAI, GINDI AKWATI AND DUTSEN WAI IN THE NIGERIAN 

YOUNGER GRANITE PROVINCE. 

BY 

SOLOMON IORKOSO ABAA ( B s c . ) 

THESIS SUBMITTED TO AHMADU BELLO UNIVERSITY, ZARIA, 

FOR THE AWARD OF THE DEGREE OF MASTER OF SCIENCE IN 

GEOLOGY. 

AHMADU BELLO UNIVERSITY, 
ZARIA 

1976 . 













I I 

A B S T R A C T 

The Nigerian Younger Granite Province is composed of anorogenic 

Mesozoic ring complexes which were subjected to two d i s t inc t processes 

of d i f fe rent ia t ion , resul t ing in two se r i e s ; the hornblende - f aya l i t e -

granite to hornblende - b i o t i t e - granite to b io t i t e -g ran i t e and the 

hornblende-fayalite-granite to arfvedsonite - f aya l i t e - granite to 

r iebecki t ic - arfvedsonite - g ran i t e . Of the two end members; b i o t i t e 

grani te is peraluminous while the r iebecki t ic - arfvedsonite - grani te 

is peralkaline Both rocks can be closely associated and have been 

Mineralised. 

The geochemistry and petrology of three selected mineralised areas 

of t h i s Younger Granite Province have been studied. Detailed maps of 

the mineralised zones have been produced. Samples were selected from 

the surface as well as from cores at depth and both a l tered and unaltered 

samples have been studied mineralogically and by chemical analyses. The 

resu l t s of the chemical analyses and petrological s tudies have been used 

to suggest the composition of the mineralising f lu ids , the a l t e ra t ion 

processes and the ore minerals formed. 

At Ririwai, two phases of mineralisation have been found; a pre-

joint autometamorphic mineralisation in which K-feldspars replaced 

ea r l i e r pe r th i t e s , while new a lb i t e developed. S i l i c i f i ca t ion and r e -

c rys t a l l i s a t ion changed the or iginal rock texture and introduced dispersed 

mineralisation with t h o r i t e , columbite, xenotime and hafnium-uranium r ich 

zircon as well as enrichment in some trace elements. The second phase 

of mineralisation was a post-joint replacement greisen-mineralisation 

which took place in the roof zones of the cooling consolidated b i o t i t e 

granite.. It involved a metasomatic introduction of c a s s i t o r i t o and sul-

phide ores into the c rys ta l l ine b i o t i t e grani te along cooling j o i n t s , 

f issures and f ractures . The sequence of replacement has been found to 

be haematisation and kaol inisat ion - ch lo r i t i s a t ion and s e r i c i t i s a t i o n -
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greisenisat ion - s i l i c i f i c a t i o n . 

At Gindi Akwati, only post-joint replacement mineralisation occurred 

in the Older Granite with introduction of c a s s i t e r i t e , sulphide ores and 

some t race elements which were also enriched in the associated d o l e r i t e , 

dykes. The a l t e ra t ion s ta r ted by shearing and mylonitisation - a r g i l l i -

sat ion and haematisation - c h l o r i t i s a t i o n and museovitisation - g re i sen i -

sation - s i l i c i f i c a t i o n and feldspathisat ion - fe ldspathisa t ion. 

At Dutson Wai, the roof zones of the b i o t i t e grani te were affected 

by post jo in t mineralisation, and weathering of the roof zones of the 

granite concentrated c a s s i t e r i t e in the a l l u v i a l s . In the per-alkaline 

grani te , there was r ec rys ta l l i sa t ion with introduction of a l b i t e , micro-

c l ine and the accessory minerals c ryo l i t e , pyrochlore, amblygonite and 

as t rophy l l i t e . 

.From the ore minerals formed, and the chemical and mineralogical 

composition of the al tered wall rocks and the unaltered rocks, it is 

shown that in the peralkaline grani te , at the time of c r y s t a l l i s a t i o n , 

residual f luids became increasingly enriched in vo la t i l e s as temperature 

dropped and c rys t a l l i s a t ion continued. The f luids continued to change 

continuously from an agpaitic magma to a sodium - s i l i c a t e rich hydro-

thermal solution without supercr i t ica l phenomena, and the magmatic f luids 

progressed to hydrothermal f luids without an aqueous phase seperating 

off. At l a t e s tages , and near surface conditions, the confining pressure 

decreased to below the hydrostatic pressure, causing an immiscible l i ­

quid consist ing predominantly of s a l t s and vo la t i l e s to separate . This 

led to r iebecki t i sa t ion of arfvedsonite, introduction of a l b i t e , quartz 

and microcline, mineralisation with pyrochlore, c ryol i te and as t rophyl l i te 

and enrichment in some trace elements. 

In the b i o t i t e grani tes , as f ract ional c ry s t a l l i s a t i on continued, 

the concentration of vo la t i l e s increased in the residium u n t i l sa turat ion 
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when an aqueous phase separated. The cooler c rys t a l l i ne p o r t i o n s of 

the granites in the roof zones of the intrusions were invaded by the 

then immiscible phases from the s t i l l c r y s t a l l i s i n g granites at s l i g h t l y 

deeper leve ls , causing a lb i t i s a t i on , dispersed mineralisation with 

t h o r i t e , columbite, xenotime as well as enrichment in some t race elements. 

The l a t e hydrothermal f luids introduced c a s s i t e r i t e with sulphide mine-

r a l s into c rys t a l l ine host rocks along cooling j o i n t s , f i s su res , f ractu-

res and even faul ts and the regional fo l ia t ion of the Basement rocks 

were u t i l i s e d . This form of mineralisation was accompanied by wall-rock 

a l t e r a t i on , while the c a s s i t e r i t e was transported in the ore f luids in 

the form of a lka l i - th io-s tannate or/and in the form of hydroxofluor-

stannate complex of t i n of the [SnFx (OH)6- X] type. 




















































































































































































































































































































































































































